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.In  Gompliance  \-:ith  a  momoranduni  of  understanding  lietweGn  the 
I'icri.la  Citrxis  Coniriission  and  the  U„  Se  Departraent  of  A(j::ricu;iturn,  \ 
citrus  trrnsvortati 3n  studios  v/ere  "begun  during  the  season  of  1332-39 
to  de^relop  inf orrnr-^.tion  th- 1  vould  "be  useful  to  shippers  in  mahing 
■.xsatisfpctory  deliver;/  of  fruit  to  uorth'^rn  mrrkets  -nd  inr're  ;.  ..p 
^  ^ renrinin/?  in  good  condition  until  it  re/.^ches  the  consuiaer.     Thi^  ^  Uie 
tnird  annual  progress  report  uneer  the  c^op^rativ^'  project,  giver,  the 
salie;it  frets  developed  during  thf-  shipping  snason  of  l''^n-'-'-l»  It 
attenpts  to  correl'  te  pre  cooling  temperat-ires ,  ter»ip9r,".t-ires  during 
tr-nsit.,   and  other  f-ctors  r/ith  the  condition  of  the  fi-v.it  pfter 
arriv  '1  iit  destinotior, 

Scver.ty-eight  torts  ■■ere '  conducted  eurin/;  the  sp.ason,   seven  of 
wxiich  were  "by  horit  ..nd  seventy-on^,        rail,  the  gre<'i.te;-t  number  of 
te^^ts  ever  rnrde  by  the  ' .Oepartiaent  durin,-:  one  season  on  a.  single 
com,-.:odit3'-. 

All  of  the  test  shipj.rents  by  boat  and  ^5  of  those  by  r-  .'-l  v/ere 
"shipping"  tests;  that  i--,  temper:  tares  "between  paching  house  and 
destimition  \'erc  recorded  only  by  means  of  tliorn.ogrriy/hs  plrced  in  the 
center  of  test  bo;:es  of  oranges,  but  txiere  tests  v/ere  not  acc"."  ■■nied 
to  r'estinr-tien  by  nbservrrs.     The  reuaining  l6  were  "trans  crtflior." 
tests,  made  after  th<--  middle  of  iiay,  and  were  accompanied  by  servers 
who  took  fniit  tempcrpturrs  v;ith  electric  resi:-tnr.ce  thermometers  several 
ti;.;es  daily  en  route  to  r.ar--et  v.dthout  opening  the  cars. 


The  test  cars  were  iisuslly  up-losded  on  the  day  of  arriv-1  at 
destination,  bnt  oa  several  occpsions  there  v/as  a  delay  of  one  or  .more 
days.     The  test  boxes  from  each  car  vere  taken  to  the  U.   S,  Departnnnt 
of  A,.,ric-).lture  Isaboratory  and  imraedirtely  inspected  for  general  appear- 
ance, rind  "breakdov/n,  a,nd  decay;  then  the  frrit  v;as  repaclr^d  and  ^'.Id 
for  one  v/eek  at  temperature-s  v/hich  rp.nged  durin,-;  the  season  frr^^  '"j:"'' 
to  72"'.     At  the  end  of  this  tine  a  final  inspection  v-as  made  to  determine 
xmat  chanf;es  occur  v;hile  the  fruit  is  going  into  consumption  after  ar- 
rival at  the  markets 

It  V7r:.s  pla-nned  that  each  conpariso:'.  he  repeated  several  times, 
hut  ni;'rket  condition<^  or  a  rather  limited  siipply  of  test  equipment 
made  repetitions  of  --ll  comparisons  impossihleo 

This  is  a  siimmar^'  of  the  res-:Jts  of  the  tests  conducted  during  the 
season  of  l^'i^-O-^-lo     Oopies  of  a,  detailed  report  on  the  investiga.tion 
are  on  file  ^-'ith  the  I^lorida  Citrus  Coinraission,  Lakeland,  Fla.  ,  as 
vrell  a.s  at  the  offices  of  the  Bureau    of  Plant  Inr'.ustry  in  Orlando,  ?la. 
and  Washington,  D.  C<, ,  '-'here  they  may  he  consulted  oy  interested  p-^rties. 
Jornal  puolicction  of  results  is  not  contemplated  until  the  investiga- 
tion is  completed,  v;hich  vill  necessarily  require  several  ..;oi'-     .  a  :ns' 
work, 

Florida  citrus  fruits  are  attacked  "by  the  tvro  ma.jor  stam--:^nd  rot 
fungi,  Diplodia  and  Phomopsis,  as  vrell  as  hy  Penicilllura.  Diplodia 
is  iraich  more  active  and  usually  .i)ore  prevalent  than  ?ho..iopsis,  especially 
in  v'arr.  weather,  and  cruF'.es  niOGt  of  the  stem-end  rot  in  gassed  fruit, 
For  reasons  not  knj'-'n,  Dl^loc'ia,  appeared  to  o:.:ly  a.  slight  extent  this 
season.     The  ^;assinF"  trea,t:.ient  '  hich  ordinarily  sti;,iulates  Diplodia 
rot,  failed  to  do  .,o  this  /'-"ar..     '"'n  the  other  hand,  Phoiaopsis  rot,,  which 


is  caused  "by  the  melanose  fnngiis  and  is  slow  to  start,  v^as  prevalent* 
This  prohahly  e:q3lains  why  decay  on  arrival  in  "both  commercial  and 
test  shipments  was  much  less  common  than  in  former  years. 

Decay  developed  so  slowly  in  the  lots  of  fniit  used  in  the  ship- 
ping tests  that  MSs  clear-cut  differences  in  keeping  quality  attrihut- 
a'ble  to  transit  temperatures  did  not  appear  even  during  the  one-week 
holdin^^  period.    The  transit  period  of  three  or  four  days  to  New  York 
or  Chicago  is  so  short  that  decay  or  other  spoilage  does  not  ordinarily 
develoji  seriously,  "by  the  time  of  arrival  even  in  non-precooled  ship- 
ments.   Although  these  tests  failed  to  show  any  m»rked  effect  of  transit 
temperatures  on  decay,  they  did  show  such  effects  on  rind  conditions, 
especially  withering  and  aging. 

Room  precooling  gave  more  satisfactory  temperatures  than  other 
precooling  services  available  to  shippers,  if  the  fruit  was  left  in 
rooms  for  about  twenty- four  hours.    Fruit  can  be  effectively  precooled 
in  care  as  well  as  in  rooms  if  sufficient  time  is  taken. 

No  great  difference  was  apparent  in  the  efficiency  of  the  several 
methods  of  car  precooling.    About  15°  or  20^  reduction  in  temperature 
was  a  fair  average  in  the  first  four  or  five  hours. 

After  the  termination  of  precooling,  there  v/as  sometimes  a  marked 
cha,nge  in  commodity  temperature.     The  greatest  change,  averaging  about 
10®  rise  in  the  top  of  the  load  during  the  first  twelve  hours,  was 
found  when  room-precooled  fruit  was  loaded  into  warm  cars.     The  car 
precooled  fruit  did  not  chri.nge  so  much  because  the  cor  was  cooled  along 
with  the  load.     The  top  commodity  temperatures  in  errs  with  ice  in  the 
bunl-:ers  rose  about  5°  or       in  the  first  twelve  hours,  while  those  in 
the  bottom  of  the  lo?^d  fell  almost  10 The  top  comiiodity  temperatures 
in  the  errs  precooled  with  mechanical  refrigeration  rose  only  about 


or  5"^  dur-'.n^ 'thp  spxae  time,  vhile  those  in  the  "bottom  fell  a  degree 

or  tvo.-.- 

Ca"'  cul  3.cioas  based  on  ice  lieltagc  diirine"  precooling  of  standard 
loads  ^-dth  fans,  ice,  and  s.^.lt  showed  en  f.verage  drop  of  3.U0  for, 
each  l.noo  vov.i.1b  of  ice  nelted. 

After  arrival  at  destinr tion  the  condition  of  the  usual  "cold- 
■hold"-"^oat  shipments  comT^ared  favorpbly  with  that  cf  rooin-precooled 
rail  phipLients,  vents  closed  to  destination,  and  both  were  quite 
superior  to  nch-procooled  fruit  initially  iced  and  ventilated  in 
transit o 

Between  Max-ch  and  Ma7  tests  were  nade  as  follows;     (l)  non-precooled 
fruit  under  standard  ventilation;   (2) ' room-precooled  fruit  loaded  in 
cars  with' "bunkers  dry,  vents  closed  to  destination;   (3)  fruit  precooled 
in  cars  v/ith  fans,  ice,  and  salt,  vents  closed  to  aestination  (shipments 
to  ITew  Yorlr  reiced  under  Item  255);  and  (^)  fruit  precooled  in  cars 
with  in3chanical  units,  cars  to  New  York  iced  unc^'er  Item  295  after  pre- 
coolinf,",  vents  closed  to  destination,  cars  to  Chicago  not  iced,  vented 
■at  Atlanta.    At  time  of  unlor.ding  as  vfell  as  after  the  one  week  holding 
period  the  grerte-^'t  aaount  of  v/ithering,  aging,  and  loss  in  weight  was 
found  in  fruit  from  cars  under  standard  ventilation  and  in  that  from 
'  ■mechanically  prfecooled  cars  \/ith  dry  Dunkers  vented  in  transit;  the 
least  '.'ithering,  eging,  and  loss  in  weight  was  foiu'.d  in  roon-precooled 
irui't  shippfed  in  cars  \iith  hunkers  dry,  ■"•ents  closed  to  destiuc.tion. 

■I'ruil  in  initially  iced  cars,  changed  to  standard  ventilation  en 
route,  and  ventea  during  the  drier  part  of  the  day,  deteriorat'^d  more 
than  that  in  car's  Vf^ntilated  during  the  more  huuid  hours. 
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Broqiiinda  cars  with  procooled  fruit  were  again  tested.  Because 
of  the  position  of  their  cooling  coils  on  the  upper  sidewalls  of  the 
car,  a  more  uniform  coniinodity  temperature  was  maintained  in  them  durin^^ 
transit  than  in  water  iced  conventional  end  "blinker  cars.    However,  the 
results  indicated  that  the  Broquinda  cars  had  no  practical  advantage 
ovor  conventional  cars  in  transporting  citrus  fruit. 

Under  wr-ather  conditions  necessitating  icing  of  precooled  fruit, 
the  advantages  of  upper  half  "bunker  icing  were  again  demonstrat od.  Ice 
in  the  upper  pn.rt  of  the  "bunker  proved  more  effective  in  cooling  the 
top  01  the  load,  virhere  refrigeration  is  m^ost  needed,  than  a  greater 
amount  of  ice  in  the  lower  part  of  the  bunker,  and  was  correspondingly 
cheaper. 

Tests  v;ere  made  of  cars  equipped  with  fans  under  the  floor  racks, 
\vhach  c;^n  be  o  perated  for  precooling  and  to  increase  air  circulation 

« 

while  th?  c  r  is  in  motion."    "For  precooling,  the  fans  in  these  cars 
were  ar  srticfactory  rs  the  more  comj;ion  bunker  fans.     ^Vhile  these  fan 
cars  ''ere  in  motion,  the  f*^as  ivere  operated  from  the  car  wheels  and 
forcGil  cold  Pir  up  through  the  bankers  and  ov-^r  the  load,  thereby  re~ 
dncing  fne  spread  in  temperature  betv/een  the  top  fnd  bottom.  After 
th'^  c'=r  was  well  on  its  Journey,  the  top  cor,modity  temperatures  v/ere 
about  PS  low  as,  and  sometimes  lower  than,  those  in  the  bottorr.  c:^  the 
load,     ^.fnen  the  car  v;as  rtanding  still,  the  bottom  fruit  b-came  cooler, 
while  that  in  the  top  warmed  up  somewhat.     However,  the  trr;isil;  period 
was  too  short  to  secure  pny  marked  benefit  in  the  condition  of  the  fruit 
from  these  temperature  differences. 

In  June  a  heavy-load  te.?t  of  precooled  fruit  was  made  consisting 
of  three  cars  of  orn:oges  in  ^Ire-bound  boxes  loaded  six  high  on  their 
sides.     Two  of  these  \-ere  in  fan  cars  pvA  one  v;as  in  a  conventional  car. 


The  loe.ls  arrived  in  good  condition,  and  no  ill  effects  were  observed 
that  coul  l  he  attribiited  to  the  extra  weight.    The  condition  of  the 
fr'..it  in  these  heav7  loads  comj'ai'ed  favorably  v/ith  that  in  normal 
lo3,ds  in  the  same  test. 

A  cooprrison  was  made  of  a  normal  load  of  precooled  oranges  in 
standp.rd  boi.es  v;ith  a  similpr  lo;j.d  of  oranges  in  v/ire-bound  boxes.  The 
top  commodity  tenrieratures  vere  closely  parallel  during  transit.  The 
fruit  in  both  cars  a^Tived  in  good  condition  and  little  difference  in. 
the  keeping;  quality  wa.s  noted.  "  '  \ 

'Borax  f^pplied  before  the  fruit  was  given  th^  ethylene  treatment 
rerucf-d  decry  in  both  precooled  and  non-precooled  lots,  and  v;as  more 
efie?:Liye  than  precooling.     The  double' trertment,  borax  and  precoolingf 
gave  th3  oest  control,.    ''itherin,n;  and  aging  were  more  jjrevalent  in  the 
bora.x~troat^-d  lots  tlir^n  in  the  checks,  but  the.  importance  of  this  was 
more  'vihan  offset  by  the  Fn-'-ller  amount  of  decay  in  the  borax-treated 
frr.it.,     In  the  investigations  during  the  past  season  the  fast  growing 
stem-cna  rot  fungus  Diplodia  wbs  rarely  encourit  ere d,  but  had  it  been 
8S  eburdant  f  s  in  .foririf^r  yer-rs,  it  is  probabl-^  that  the  difference  in 
decay  between  the  trested  and  untreated  lots  would  have  been  greater. 


Washington,  D.  C. 
December  IS,  I9UI 


